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1. (Currently Amended) An appamtus for controlling an impact/pulse 
tool during a fastener tightening cycle comprising: 

an inlet port for receiving a supply of pressurized fluid; 

a fluid pressure regulator for maintaining a selectable pressure value to 
be delivered to the tool to be controlle d in response t o a contr o l sigii ai; 

a sensor for measuring a characteristic corresponding to flow of the 
fluid to the tool to be controlled and for generating an output signa l, wh e rein tlie 
clictiactciistlc cciix c sponding to flu w ij^ al kasi oivi uf diffueulitd - picssur e and 
acoustic data; and 

a central processing unit for receiving the output signal from the sensor 
and for generating - the coiitiol signal to be scat to tlxii pi&ssuic regulator in ic&ponsc 
t o Qa c o utput MBiidl fium the sensor validating a fastener tightening cycle process 
based solely on a monitored signature of fluid flow versus time in accordance with a 
program stored in memory to contcol flow of fluid to the tool to be controlled. 

2. (Original) Hie apparatus of cl^m 1 , wherein the program furdier 
comprises a setup process for each fastener tightening cycle to be learned. 

3v (Original) The apparatus of claim 2, wherein the setup process 
further comprises: 

a transducer connectible between the tool to be controlled and the 
fastener to be tightened for generating a torque signal during a ramped pressure 
fastener tightening cycle; and 

the central processing unit for receiving the torque signal from the 
transducer during the ramped pressure fastener tightening cycle, and for setting a 
fixed pressure value based on the received torque signal. 

4. (Original) The appamtus of claim 2, vdierein the setup process 
further comprises: 

the central processing xmit for receiving a torque value input by an 
operator using a manual torque wrench during a preset pressure fastener tightening 
cycle> and for setting a fixed pressure value based on the torque value input, 
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5- (Original) The apparatus of daim 2, wherein the setup process 
flixther compnsesr 

a transducer connectible between the tool to be controlled and the 
fastener to be tightened for generating a torque signal during the fastener tightening 
cycle at a fixed pressure value; and 

the central processing unit for receiving the torque signal from the 
transducer during the fastener tightening cycle at a fixed pressure value, and for 
setting a fluid flow signature based on the output signal received from the sensor and 
the received torque signal 

6. (Original) The apparatus of claim 2, wherein the setup process 
further comprises: 

the central processing unit for receiving the output signal from the 
sensor during a free air run process, and for setting a threshold value based on the 
xeceived output signal. 

7. (Original) The apparatus of claim 2, wherein the setup process 
further comprises: 

the central processing unit for receiving the output signal from the 
sensor during a tightened fastener rehit cycle, and for setting a threshold value based 
on the received output signaL 

8. (Original) The apparatus of cladm 2> wherein the program further 
comprises a control program for each fastener tightening cycle to be performed. 

9. (Original) The apparatus of claim 8, wherein the control program 
frirther comprises: 

the central processing unit for receiving the output signal from the 
sensor during the fastener tightening cycle, and for comparing the output signal with 
bench marks stored in memory based on a previous fluid flow signature of an 
acceptable fastener lightening cycle for controllix\g fluid flow to the tool to be 
controlled 
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10. (Origmal) The apparatus of claim 1, wherein the progirain further 
comprises an ezror proofing program for each fastener tightening cycle to be 
perfoimed. 

I L (Original) The apparatus of claim 1 0, wherein the error proofing 
program flother comprises: 

the central processing unit for receiving the output signal from the 
sensor during the fastener ti^ening cycle, and for comparing the output signal with 
bench marks stored in memory based on a previous fluid flow signature of an 
acceptable fastener tightening cycle for generating eiror proofing signals for the 
fastener tightening cycle b;ased on the received output signal. 

12. (Original) The apparatus of claim 1 further comprising: 

an output port for supplying controlled fixiid flow to the tool to be 
controlled through a standard fluid flow supply hose. 

13. (Cancelled). 

14. (Original) The apparatus of claim 1» wherein the pressurized fluid 
is compressed air. 

15. (Currently Amended) The apparatus of claim 1 flirther 

comprising: 

tfag s€Moir indttding at kast ong mitemfti fluid flow mgterins 

and 

a switch operably connected to the central processing unit for running 
in a reverse cycle remote mode by electronically bypassing all internal fluid flow 
metering devices for reverse cycle operation* 

16. (Original) The apparatus of claim 1 further comprising: 

a transducer connectibie between the tool to be controlled and the 
fastener to be tightened and operably connectibie to the central processing imit for 
running a setup process for a fastener tightening cycle to be learned. 
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17. (Currently Amended) A method for controlling an impact/pulse 
tool during a fastener tightening cycle comprising the steps of: 

receiving a supply of pressxuized fluid through an inlet port; 

maintaining a selectable pressure value to be delivered to the tool to be 
controlled in resp Q nsrt o axon t iol - sign ai with a fluid pressure regulator; 

measuring a characteristic corresponding to flow of the fluid to the tool 
to be controlled with a sensor and generating an output signa l^ whercm the 
characteristic corr e sponding t o flow is at least one of differential prcssui - e and 
acoustic d ata; and 

receiving the output signal fiioin the sensor with a central processing 
unit and g e ne r ating t lie con tro l signal t o be sent to t h e pressure regulator in re sp o ns e 
lu Ujic output Mgiial nuiii Oil. &ciiAUi validating a fast^pey tightening cycle pTQcess 
based solely on a monitored p ipr^flttirA of fluid flow veram time in accordance with a 
program stored in memory to control flow of fluid to the tool to be controlled. 

1 8. (Original) The method of claim 17, wherein the program further 
comprises the step of running a setup process for each fastener tightening cycle to be 
learned^ 

19. (Original) The method of claim 18, wherein the setup process 
further comprises the steps of: 

connecting a transducer between the tool to be controlled and the 
fastener to be tightened; 

gexxerating a torque signal during a ramped pressure fastener tightening 

cycle; 

receiving the torque signal from the transducer with the central 
processix:^ luut during the ramped pressure &stener tightening cycle; and 

setdng a jSxed pressure value based on the received toiqxie signal. 

20. (Original) The method of claim 18, wherein the setup process 
further comprises the steps of: 

receiving a torque value input by an operator using a manual torque 
wrench with the central processing unit during a preset pressure festener tightening 
cycle; and 

setting a fixed pressure value based on fihe torque value input 
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21. (Original) The method of claim 18. wherein the setup process 
further comprises the steps of: 

connecting a transducer between the tool to be controlled and the 
fastener to be tightened; 

generating a torque signal during the fastener tightening cycle at a fixed 
pressure value; and 

receiving the torque signal fiom the transducer wxfh the central 
processii^ unit during the ^tener tightening cycle at a fixed pressure value; and 

setting a fliud flow signature based on the output signal received from 
the sensor and the received torque signals 

22. (Original) The method of claim 18« wherein the setup process 
fuxther comprises the stq3S of: 

recei'\nng the output signal from the sensor during a free air run process 
with the central processing unit; and 

setting a threshold value based on the received output signal. 



23. (Original) The method of claim 18, wherein the setup process 
ftirther comprises the steps of: 

receiving the output signal from the sensor during a tightened fastener 
FeMt cycle with the central processing unit; and 

setting a threshold value based on the zeceived output signal. 

24. (Original) The method of claim 18, wherein the program further 
comprises the step of running a control program fot each fastener tightenio® cycle to 
be performed. 

25. (Original) The method of claim 24, i^erein the control program 
further comprises the steps of: 

receiving the output signal from the sensor during die fastener 
tightening cycle with the central processing unit; 

comparing the output signal with bench marks stored in memory based 
on a previous fluid flow signature of an acceptable fastener tightening cycle; and 

controlling flmd flow to the tool to be controlled b^ed on results of the 
comparing step. 
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26. (Original) The method of claim 17^ wherein the program further 
comprises the step of rumiing an error proofing program for each fastener tightening 
cycle to be performed. 

27. (Original) Thie method of claim 26, wherein the error proofing 
program further comprises the steps of: 

receiving fhe output sigoal from the sensor during the fastener 
lightening cycle with the central processing unit; 

comparing the output signal with bench marks stored in memory based 
on a previous fluid flow signature of an acceptable festener tightening cycle; and 

generating error proofing signals for the fastener tightening cycle based 
on the received output signal. 

2S. (Original) The method of claim 17 fui&er comprising the step ot 
supplying controlled fluid flow to the tool to be controlled through an 
output port and a standard fluid flow supply hose. 

29. {Cancelled). 

30. (Original) The method of claim 17, wherein fhe pressurized fluid 
is compressed air. 

3 1 . (Currently Amended) The method of claim 17 further comprising 

the step of: 

metering flow of fluid with the sensor including at least one internal 
fluid flow metering device: and 

operably connecting a switch to the central processing unit for running 
in a reverse cycle remote mode by electronically bypassing all internal fluid flow 
metering devices for reverse cycle operation. 

32. (Original) The method of claim 17 further comprising the step of: 
operably connecting a transducer between the tool to be controlled and 

the fastener to be tightened; and 
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* • opErably connecting an torque signal from the transducer to the central 

processing unit for running a setup process for a fastener tightening cycle to be 
learned. 

33. (Currently Amended) An apparatus for controlling an 
impact/pulse tool during a fastener tightening cycle comprising: 

a port connectible to a siqpply of pressure regulated fluid; * 
a sensor for sensing a characteristic corresponding to flow of fluid to 
"die tool to be controlled and for generating an output signa l, wliciem tlie 
c haracteristiii^ c o nesponding to flow is> at l e ast one of difTcrcntial pxc!>&uie cuid 

a central processing unit for processing the received output signal from 
fhs sensor to validate a f astener tightening cvcle process and control flow of fluid to 
the tool to be controlled without reference to an actual amount of torque applied to 
the fastener. 

34. (Cxuxently Amended) An apparatus for controlling an 
impact/pulse tool during a fastener tightening cycle comprising: 

a port connectible to a supply of pressurized fluid regulated to a 
constant pressure; 

means for monitoring a characteristic corresponding to flow of fluid to 
the tool to be controlled at the regulated constant fluid pressure; and 

means for analyzing the monitored characteristic to detennine tool 
f^te^ertjghteAmg 9yc).e process validity witihout neference to an actual amount of 
torque applied to the fastener. 

35- (Previously Presented) The apparatus of claim 34, wherein the 
processing means flxrther comprises means for comparing the monitored 
characteristic as a monitored fluid flow signature versiis time to an acceptable fluid 
flow signature versus time. 

36. (Previously Presented) The apparatus of claim 34, wherein the 
characteristic corresponding to flow of fluid is at least one of differential pressure 
and acoustic data. 
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37. (Cunently Amended) In an apfparatus for controil^^ 
impact/pulse tool during a fastener tightening cycle» the tool connectible to a supply 
of fluid regulated to a constant pressure, the improvement comprising: 

means for monitoring a characteristic corresponding to a fluid flow 
signatuiie over a predetemxined period of lime for fluid supplied to the tool to be 
controlled; and 

meaz:is for determining tool process validity based solely on the 
moiutored fluid flow signature versus time. 

38. (Previously Presented) The apparatus ofclaim 37, wherein the 
determining means fiirther comprises means for comparing the monitored fluid flow 
signature ver^ time to an acceptable fluid flow signature versus time to detennine 
tool process validity. 

39. (Previously Presented) The apparatus of claim 37, wherein the 
characteristic corresponding to fluid flow ^gnature is at least one of differential 
pressure and acoustic data. 

40. (Currently Amended) Tlic appar at us of -c laim 37 fu rt h er IiLaQ 
a pparatusJFoiicQntrQllin g an impa^^pulse tool during a fastener tightening cvcle. the 
tool connectible to a supply of Quid regulated to a constant pressure, fl^e 
imT»ovement comprising: 

means for monitoring a characteristic corresponding to a fluid flow 
signature over a predetermined peri od of time for fluid supplied to the tool to be 
controlled, the monitoring means including at least one internal fluid iflow metering 
(i^yic^; 

f^y d^crmimns tool process validity t>^ed gplely on the 
monitored fluid flow signature versus time: and 

a switdi operably connected to the central processing imit for running 
in a reverse cycle remote mode by electronically bypassing all internal fluid flow 
metering devices for reverse cycle operation. 

41- (New) The apparatus of claim 1, wherein the characteristic 
corresponding to flow is at least one of differential pressure end acoustic data. 
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42. (New) Tiie apparatus of claim 1, wherein the central processing 
unit determines whether a fastener tightening cycle process is one of a valid proceiss 
cycle and an invalid process cycle. 

43. (New) The apparatus of claim 42, wherein if an invalid process 
cycle occurs^, the central processing imit detennines whether the fastener tightening 
cycle process is invaUd as a result of one of a rehit fastener cycle, a slipping fastener 
cycle, and an early trigger release fastener cycle. 

44. (New) The method of claim 17, wherein the characteristic 
conespondizxg to flow is at least one of dififexential pressure and acoustic data. 

45. (New) The method of claim 17, wherein the central processing 
unit detemihung step furOier comprises the step of determining whether a fastener 
tightening cycle process is one of a valid process cycle and an invalid process cycle. 

46- (New) The method of claim 45, wherein if an invalid process 
cycle occurs, the central processing unit determining step further comprises the step 
of detemiining whether the fastener tightening cycle process is invalid as a result of 
one of a rehit &stener cycle^ a slipping/stripping &stener cycle, and an early trigger 
release fastens cycle. 

47. (New) The apparatus of claim 33 f\irther comprising: 

the central processing unit validating a fastener tightening cycle process 
hased solely on a monitored signature of fluid flow versus time» 

48. (New) The apparatus of claim 34 Airther comprising: 

the analyzing means to determine fastener tightening cyde process 
validity based solely on a monitored signature of fluid flow versus time. 
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